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(54) V^^lx->SHftSfflV^^fl^a*±«^/«-^»« 



(57) ffitt] 

[«*] nmtmz, jf^-t!>ifjwp«iic«toT«F 

:/#cDS!£ii» ft fe t ^ :/5fi£ff**i2 tc £ o t 
^i4T^«fc*^fe^-h°>^/^->tc^D?^;i/ 
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(2) 

1 

m\z$t?xffim>/)i-7ty)i-7toti:mffim*:mm 

sist, ^)v--^%(D%^Mmz^^x^)v-^^ 
igt^tu v^)mm^^^->^mmzM 

jifu-ymrmzm^zmmtzfi o$mmm\z&^ 
?n9->mm\z&-3T, nmtim^f- ? ha e <d vjv 

<D E Oft* \Z * S ft if)l- >W£ef*$g t £ 

j; r)&.th2n?tif)V-7<Dm±mmz&'j\,* 
xif)i--7&ft%mK.\*$ti&-r2> z\t.\z£X), mmuiz 

Mia jw- fcf >^«fp^ata»-r-5 ^v-^^ti-isc 

[»?Jt?t3] »*«2ffi«<0«F^««K*^T, MfE 
1° > !fmft^& \z «t o t£j* s nfc jf ;p- 

^-^tt^t^-^ftteMffffit^AAU 

[»*B5] B*B4fa*M^S»lC:fe^T, A^J 
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2 

nbf-W^-^fflJ^S^I^-^S^ftfaTcU Mia? 
[0 0 0 1] 

->zmmfcisxnmk?zi'^)v?]/->mm&zm 

[0 0 0 2] 

^t^ffl v^ns;: ta*** **. x> h n v-nnn: 

tVX, iE¥ftBft*tfTV»**act:JMS«F^ft«»* 

«£»s-r -a, #ttt»ffis&2««$gs 

$ ns c t nfi&Kw, nmtn^.(o^mmm\z±^ < 

[0 0 0 3] HlOli, WVl-7l>—>ffl<Dlfg&<DM%: 

mm?z>mx$>z>« mio (a) ho^s (m-d * 
s= w^tfHio (b) fc*-r<t5K^;p-tf 

j!£-t£3o HI 10 (B) (C*5V>T, G i \%if)l-7m 
n, m, tt^;p-^©A^^, Pi 

Si, i tt0j5>>£n- 1 $TOS^T&S. if)U—\f> 

tfmft'&ovimxit, &u<Mmt, tfjv-°?mntif 
)i-7mz$5i-fz> : t<D\s'<)im<D&wmmxm-£nz>o 
(m-2) o]x^;wt», ^;v-^#^*tG 
.-i , if)i-7pmmnm# <od 2 #s©feM(ts 

•SOT?, G«-i + (0 1) 2 ta*. 

[0004] z.<DXot£u^.)m<D^mmmzm\ m 

«iilS» ! fe-3T^Sx>hnt:-^liA-rs (i-5Tf^ 

t it & \z nmmm t a s tfigs k a® \z v y ? l it 

[0 0 0 5] fiejfeOU^HUMS^K^ViTtt. *Tflf« 
MtCDPCM (DEFFERENCIAL PULSECODE MODULATION) 

xftmzMmit2ntz]/^)mm-&-t>*ftt>nxwz. 
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(3) 

3 

[0 0 0 6] Z.tl?><D^mt, JPEG0SPATIA 
[0 0 0 7] 

[0008] sua, ««M»^tTOtt«£iiBjrr& jo 

01 1 (A) tt, 8b i tifftSftfcl^ 
H«CDPCMS:SSL&iie*»fii©^*, 011 (B) 

a, 8 b i tm^it^nrc^mmzDPCM^mvrc 

M©«©MS^Ltv^. a«SPI#o»^fctt, fit 

PCM£Jfi-f£, 011 (A) {C^-r«fc5fc97 p 9X^ 
tffciE<&*. cntC^b, XWSIItLTDPCM 
tlt-rt, 3t^iS#»6M©»fc^#<, fWKl&^R 
©^fc«4>&^©-?, #j*Ji0i l (b) it^-f^a 

[0 0 0 9] H©J:"5fc»&, ±SB©J;3fcl"S;Hffljie 

<t, 011 (b) K^-ri'S^flNfflBott^WttRa 

[0 0 10] *%W\t, ftm£M£.tt£Z>ffi®M<D&M 
£TM-f!#tU *©IS*£flJv>T. KJHWilS^©^ 
^->aH5fi3^iij$nfcttsir-&^#T«s{bb, fee. 

[0 0 11] 

[RHSfKfe-r^fcao^lH 0 1 tt*»9i©JRl!^n 
[0 0 12] *»WK«S«ffSlil4, 01 (A) ft;* 

5 d i H«fc 0, f»*S!C^fLT^ft©x> h p tf-j&t 
[0 0 13] 3-)fc, ^^^tcffi^ft-^-S^tt, 0 1 50 
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4 

(B) tc^Ti;5(c, X*bfc^5 i -^^6#6nfc 

© re t n« k e. txfc sop- tr > i^A- * - >it « 
ot, 7c©^-^s^7ct-^^^;v-e>^jt^gBi 3 

tie J; D, flMHRK»l/TX> hn lf-*t*/h-ffcT5«fc 

->mm& ; T!f)v-v>{fmftf&i 3\zmmr?>if)v~ 

[0 0 14] 

* & ft K , t & * M*jlBtDttW- WttS £ 

SJ^fcLfcfc©-?.^. ^©fcft, #58BJ!-m, 

&mm~rzz\t\z£r)&>f)i--7<Dm$i®&%#ib, ^ 

[0 0 15] 

ny*lij*en?*s. 04 , ©^ti#^©^n&^-To 

[0016] DPCM»2iit nmtMmttezmm 
m\zMLTMftftmk&nv*><D'v&z><, ittix,, dp 
cm82i iM>s-?iia < , z.tvwmi&-zmt ttt% 

[0 0 17] 9 )),-■£> Vmfcmi ltt, DPCMfbS 
nfcft^JK^T, WA«01 0©<£5tCWWifl£ 

-fizmLr^^^m-rif^-fmH^^L, sfc 
^ - 7ft © a * & jjvr iov- 7Wi«fit 

fc®©itss^;i/-t;>^jt#gpi i-vjifrr^o 

[0 0 18] X>hntf-«F#«2 2fi 9)V-\iy>? 

tr— w^tra*>©T?*a. ^gw^ss 2 3 a. 
^;i~tf>^s#a5i 1 (ti^r^^nfc^-yft 

[0 0 19] «F^(SS2 4tt, X>hDt-^§§2 

2 *±ac<ffg«F 2 3 * 6ta*sns«ftf-^ £y 
h^j!ia-&^-rs&ft© ! &©'raoT, CTAfi, x>h 
ntr-«F^»2 2<r>m-Mfi "oioooi", *&tm 

^2 3©W "1 10" U?>\i, «W^j*gg24©ffl 
"0 1 0 0 0 1 1 1 0" £&So 
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(4) 

5 

[0 0 2 0] W%&fflS>2 4<Dfbm\ ff*&-9 

[0021] n^»ms3 na, steLfcfw*-** 

[0 0 2 2] ^-^^fHftSl 4tt, x>hntf- 
[0 0 2 3] ^^-tf^&fpaBl 3«, »g«t^s 

2*^ nfc i^-x^ STccoftffifi^- * 

[0 0 2 4] J£DPCMS3 4tt, HSM^x— **7G 37 

BflJ©#lJi£-TfDPCMS2 l^tK^ntt^i^C 
«, t^8f«^%uOlDPCMS3 4StlSnr 

[0025] ^mmmxu, mm^if)v-\f>^ 

(1) ifA>-:7©«jefHfcfc*V>T, ^-^OlKfta— 

(2) ^;V--/CD^KSIfP«^m (DECODER&E 5(7 
N CODER) ffiiJtCTIWIJOTj^U ^S«fcJ6»'[f 

[0026] c©(2) JBttw^sit • «^eew^©^ 

ft («*Hfct>H8> -r^«^r*#^So HZ-*?, N+i 

T, N+ lfig©1i$875S£!!H£tl&o ^©Stf^f*^ 
;V-^3S*Wft» 1 2 <**8«T?H20l^:/«5itl* 
SI 4) (CTff^nSo 

[0 0 2 7] 1k\z, if)i—\zyif1&fc<DT)\>mXL.\z 
-z>^xm.w-fz>, /sis, ia 2 * jcaqg 3 t-^-TD p cm 

§§2 1, ID P CMS 3 4, x>hntf-flHN82 2, 
X>hDfc°-«^g§3 2, 3*«H*»2 3, ^*«^S 
3 3. «F*»£J*S2 4, f3W#»tS3 lfflffl*K^HT 

a, ^ti j en^tt©Sffi-r«j*$nfcfe©Ta&-5©T ) 
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6 

[0 0 2 8] H4fi, *»MO*»WK*tt*^-t: 
t7n-ft-H^. EI4tC^-rXT--y^S 

1 itis, mM<Dmi\z%t^x^)v-zf(Dmm^n 

mm, 2 5 6HofiHB«S9^«U ^WKBL 
Ttt. 2©»^tffcJMfcanfc#«*fT5. 

[0 0 2 9] El 5 it, n©«j8i»@$fcsuB-rs 9 #» 
©^;w- if>^«SwLT^*. fii^o (cjfiv^5>*/h 

S&BT?. «l#2 5 5(CjEV^^^#^cfiT^;i/-h° 

[0 0 3 0] #fC, 7,7- y 7 S 1 2Tft a&^>^-^ 
i £#tft5l&K:, #§M£©y;w-;/ i 1 , i 3 fcTC© 

[0 0 3 1] X^y^S 1 3 C#D, 

(Z\Z\X\t, DPCMtOf-^) £A7jU ^©^r- 

>y-7°S14) , ^ft^tt£2ffl*$8-ft;LTI>hnfcr- 
S 1 5) . d©m**«fc*ttoT, X>hDfcf-W^ 

S2 2 4sj;t;»fiw^»2 2,\zxnmttmn^ti, * 
n-en©«F^7 i -^tt«F^&j*«2 4 tcT-Tcge^jsti 

[0 0 3 2] Xry^S 1 6m if)l--f^om±m 

<D&, Sfc Pi fc^JVi 

T^©£OV-:/£ 2#aH,&BE58£T*x> h n fcf- 
©«ii> G*tt#-r^) (X5^>y^S 17).* 

&, ±M9)V-7 i&mz-D^X, 21(D>f)V--f j , 
k (j, k*i) &|g-a-Lfcl^©X> hnt:-©iiin 
(»^) LStHjE-T* (Xf^S18) o ^©B#, « 
fe/h^V^L (minL) t&S^— 7 j , kSffiliL 
T*3< = 

[0 0 3 3] K_h©?iJ#G43<i;t>*iS*Ltcj;D, Xf«; 

1 9 iCfc^T, (»fij ■ *ff 

5^i:5^©W^&ff 5. -5-LT, G-minLfe6© 

tr. ■€-5T^Vit^r, XT--y-7°s 2 l^xjiitJo 
[0034] #m • ^s^ff-rs twrnnrcms, 

Xfy7"S 2 0 C±r3T»ffc&^l— ^SajS-r*. * 

if)v—~/ j , ksie^'ra. ^fj^n&^-^ii , 

is fete, -5-n^tlPi SiPi (1-S) ©^*5t* 

+ p k 

[0035] ^©^, ^ft-r-4^x-^^#ft-rs^ 
af5j&>© ! W€sff'5 (xt : -^^ , s2 i) o #ft-rn«, 

Xt'J/7S13a.ID, 3^-^©A^SfT^, ±ta 
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(5) 

7 

[0 0 3 6] «F^SBtC*{t-5^JV-t">^#ft 

[0 0 3 7] «±©^;i^7#fflJ§fP*J;tfl&&J*fP© 
i (i=0, 1, n-1) ©5'6©V5-rtX^— 10 

£ov-7g. & 2 uttr*. zLommzz. 

-f0t&<OT$>Z>. 7)1— 7G* ©§££*»&p« , 9 

[0 0 3 8] if)V--?G» ©J$-3X>hntf-H«, 
H = -Pu log P» +P» log Mm 

S: (l-S) t&o&fr*i, #f«*©x>hnt? 
— Hb «, a? 

Hb = -P« Slog P« S-Pm (l-S) log P 
m (l-S) +P« S log (M» /2) +P« (1- 
S) log (M» /2) 

G = H-Hb=P« {(l-S) log (l-S)+Slog 
S+log 2} 

G©^D#S«6BI«, 
log 2 

[0 0 3 9] G=0 tfc%<D\tS = 1 -S©t^T?* 50 

o, g = Pm log 2 t7S2>©tts= i©t$Tab-5. a 

±©^i^e., ftmMmz&zm® (x>hnn-©<g 
T) a. 2#^w^©^n^n©^;i/--/©« f fe5i*jt 

©Pi &#:3Gi %ftm~?Z>Ztt>m&. L^Jliifc 

So 

[0040] cyA— ^«^iMP©a»KrtWKi ifyv- 

7Gi £Gk tZm&L, %\Tz.tS.9)\--fG< 

n©a***/Mtr-5 2^©^-^iii±s«g'gr-r 

[0 0 4 1] KTT, !fe-er#ffs{c ± S x > h a tf-©S 
> h a k°-©:fnte, 

H = - (Pi log Pi +P k log Pk ) +Pi log Mi 
+ Pk log Mk 

W&k<n>?)V-rfG<. ©«f^x>hnt°-H. \i, 

He =- (Pj +Pk ) log (Pj +Pk ) + (Pi + 50 
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8 

Pi ) log (Mi +Mt ) 

[0042] msmmz^zm* u>bnv-mM) 

US, 

L = -Pi log (1+Pk /Pi ) -Pk log (1+P 
i /Pk ) +Pj log (1+Mk /Mj ) +P k log 

(1 +Mj /M k ) 
m&Ut, Pk /Pi =Mk /Mj ©t§0t&5. 

[0 0 4 3] [v'Sal'-->3>ffl«*) l34TlftKL 
felilCti^t, ^fJ^«MR»S*S = 0. 3£U # 

iPNftNitE s e = 0 tu te^sff5^;v-^j, k 

»^n-€ r fiPg-r-l3^-^ , |HI±(cKSb, ->s U~v 
S"5JtB&<fc -5 IC, ^©ff-SLtp© 1 o g a r 1 t hm©|t 

v?n-u>SWfcJ;S&©.fc5&iGMiRS 
^(C«^ifrri:i:-rSo 
[0 0 44] log (1+x) = x-x 2 /2 + x 3 / 
3-x 4 /4 

feU x*t2©rU*fp-r*SSnTViS7oCe)tf, 

G, Jg£L©ff-gtt, ->7hSd¥tft«y!EKJ:D*ff«t 
altlTafeSo 

[0 0 4 5] **iSMT1X #*<h&Sfif«ii:LT, 
S I DBAg2pHi# (G I RL, MOON, AER I A 
L, COUPLE) MO!CC I TT^2pH*£8 b i 

tsTftLfcfc©&^ffl-rs. #p^;p^k->*^;p 

-t!>^U 9 if)V- ^t»iLTW*. BSttftOTft 
M©^lP-tf>y©«T-S:^-ro D P CMtLT 

13 6 tC^-TJ;5tC, X±fflH*^#II$tLfcDPC 

©Jf Att*ieLTV»*) , ^©^t«±(Cfi:BTS#flg 
5 #ffit£#fflLfcfc©T*#tttt-£fTo 

[0 0 4 6] JttfcM&tL-T, TV-iHg-e-Sfrfcfc^ 
JPEG-SPATIALKt^f^l/-> 

[0047] (a) &mmm<D&mt<DVi 
mm^Mt, KT©t*3DTafeSo 

( i) wMM : -y->-f)UmWl (2 5 6 X 2 5 6H*, 8 
bit/sample) S^SM^SKj^tt, ^©|g*#e>tlfcT 

[0 0 4 8] (ii) *frfttt:H7 (A) 

(iii)A^->©Sfr : 7l/'->iB#/1*->©5E*r 

tu -€-n-en©«»36s i 2 8ni«*-rsfc5yfKfT3«fc 

[0 0 4 9] C © If Iffflf ^tO-> 5 a l/-> a > 
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(6) 

9 

(MWts.v^.)v^v->mm<Dm^) \z\t, x>hatr 
-nnitmzm&tfii&g£i3.z>wm&&2 5 6 x 5t£sg 

k°H^W«9 X 5^©!^^*, ^fcSt©® 

a^itBtc^Bft-rs z. i^T^-So 
[0050] (b) £¥lH«©flrafc©0!l 

( i) mms : *r>-?)\/mm. (8 4 0 x 1 1 8 sh*, 

8 bit/sample) ^mn^mz^lf, ^©i!S*#&n& 
[0 0 5 1] (ii) ^#tttt:07 (A) Iz^tmmx 
(iii)A°^->OSff : ^U~>ife-a-A°^->CDS*r 

[ 0 0 5 2 ] u ©tfBiOf^kOy 5 a l/-y 3 > a? 
08 (B) KjR"r.k5fc&ofc. ilO**H* 

aawnisfco, 

^*LO»&fctt^TW<*ft«» 2 fl!f£tJJWirr*l8*t 
[0 0 5 3] U&U ^f^S^fc®©^©*!^, 

[0 0 5 4] HRC, B«0«F^ft*ff 5«-&, ^©fo 
[0 0 5 5] (c) TOBtt^OftV^OSfciifcOff 

(i) rnmm : ^mnnimnfrf^\ i^t, mn^ 

-;?-€■© fc ©at, JWff«F*ffc*f*ifc*. 
[0 0 5 6] (ii) jft#tttt:ia7 (B) K^fSfHT? 

5 vmizftm L*##it tff 5 . 

(iii)/1^->©H«T : ■7 p U—>*g^A^->©Mff 

«, tegiftmivtrnv^n^mz-o^TmiLizn 5 c t 

[0 0 5 7] W5liLfe(a) ©>-3 jlI/-->3 >Tti, £ 
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[0 0 5 8] ^WWFWftiWHrrSJltfcAD. H«# 
*©ttff-«tt»tc>ctLT, *»9i*3W«£n«»M!r«C 

* it '> bm-fc-D fc^n- wttR k m v rwm sff ^ws 
*j6£©T&n«, ^tto^ww^SfcJfxf set*! 

[0 0 5 9] 

[BEOS**] &>±<Dmm&£tf>'S. x.V-*s a 

■#tV^5BI««©ttR<£'boH*fc^LT, SPAT 
I AL^fl^frofctg-grtCfc, \/OV7V->1!t\Z&. 

6 2 ^©Sfti Stf H«8%«F*Hb3MS£fc« 
£li:*tpIfi6T$i5. -enfCfe^^eT, X>hutf- 
*9F#flrf#*itt*««ftf*. ±E©M©*^, 2 5 6t 
S 9 ttffifC;M6fC«4>2-t£& E t«JlTI6"T?* 0 , 21 

^©84*ttffi#T'$>0, ±D*ffl»*'3«^fc«' 
[Hffl©fBi¥^iffiBj] 

[01] #«iS©SS:/ny?|gT?*.&. 
[0 2] *«WeD5Ut«fcJ;*«F^S*o^Py^*fi!6 
0-e£&„ 

[0 3] *5S«©^«fc«fc*fiteSB©:7Py**fi!6 

[04] *S!BJ3©ftJfc#J©MS7P-5^-h^&3,, 
[0 5] «ffl^B#tCfflV^9^frJ©^;i/-H>^J& 

^i"0Tafe?>o 
[06] #flBH#t«Wfl:W*0«SS'rH , C»*. 
[0 7] y5a U— ~> 3 >TEV>ftA#tttttt«©MH 

£^H~0Ta&&„ 

[0 8] *%Wtm<Dtth(Dltifc(Dlttb<Di'S.zLl<- 

->3 >te*©WS^-T0Tab-5o 

[0 9] tfiO^tOMO&i&Cy S a I/- 

->3 >^©*!is-^-r0-rab-5o 
[010] v^)V7v->m<D^<Dm*mm'rz>m-e 

[0ii] f»«©^»tt*&ISBJ-rs0Tab^o 
[«F^©seW] 

i i sf)i-M>>mfci» 
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1 2 ifjv-^m^mmi 

1 3 y*?}v-¥>¥Mftm 
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8-167854 
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(8) 



8-167854 



[04] 



-S 1 1 



-S 1 2 



-S 1 3 



mm v ;u- ? &l v )\f - -t n anm m 



S 1 4 



S 1 5 



1 6 



1 7 



±JE i &tfh<T>*f )\r—-f J , k (j, k*M) (c 



S 1 9 




S 1 8 



NO 



YES 



S 2 0- 



G~min L^C ? 



■ y^-y i 

■ ifJ\/-—fj t k£ig£- 



NO 




S 2 1 
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[07] 



[08] 



(A) 







5 


0 S e < 5 1 


3 


5 1 £ e < 1 0 2 


1 


10 2 ^ b < 15 3 


2 


15 3 =i b < 2 0 4 


4 


2 0 4 a ^ 2 5 5 







5 


-2 5 5 * e * -1 0 


3 


—IB < a £ -4 




-4 < e < 4 


2 


4 ^ s < 16 


4 


16 S a 25 2 5 5 





GIRL 


MOON 


AERIAL 


COUPLE 




322, B4D bit 
(4. 92 b/p) 


359, 92B bit 
(5.49 b/P) 


390,124 bit 
(6. 07 b/P) 


232. 776 bit 
£4.47 b/p) 




3ZD.7T5 bit 
1189 b/p) 


358,516 bit 
(5. 117 b/p) 


335,260 bit 
(8.03 b/p) 


290* 853 bit ' 
(4.44 b/p) 


® 

(JPEG SPATIAL 


322, 304 bit 
(4. 92 b/ P ) 


359. B45 bit 
{5.43 b/P) 


396, 125 bit 
(6. 04 b/p) 


2S2.591 bit 
<4. 4S b/p) 


® 


330,023 bit 
(5. 03 b/p) 


361.509 bit 
15.52 b/p) 


398. 666 bit 
16.08 b/p) 


304.627 bit 
C4. 65 b/p) 



CB) X¥Rfetf>tt«4b 





CCITT Ho. 1 


CCITT No. 2 


CCITT Ho, 5 


CCITT Ro.8 




133,225 bit 
(0. 14 h/p) 


as. S53 bit 
(0.09 b/p) 


214,671 bit 
CO. 22 b/p) 


129,607 bit 
(0.13 b/p) 




134, 002 bit 
(0.13 b/p) 


B2. 564 bit 
(0.OB b/p) 


206, 455 bit 
(0.21 b/p) 


127,683 bit 
(0.13 b/p) 


<S) 

(JPEG SPATIAL 


2B1.182 bit 
<G.2B b/p) 


162.623 bit 
(0. 16 b/p) 


5C5 P 7Q3 bit 
CO. 51 b/p) 


282,729 bit 
(0.28 b/p) 




957.712 bit 
(0. 96 b/p> 


573, 727 bit 
(0. 57 b/p] 


1,498, mm 
(1.50 b/p) 


914,258 bit 
(0.92 b/p) 



[09] 



life 


GIRL 


MOON 


CCITT HflJ 


CCITT Ho. 5 




136,678 bit 
(0. 14 b/p) 


220,658 bit 
(0. 22 b/p) 


403, 153 bit 
(6. 24 b/p) 


43B.7Z3 bit 
(6.69 b/p) 




129,117 bit 
(0. 13 b/p) 


204,984 bit 
(0.21 b/p) 


351,097 bit 
(5.56 b/p) 


436,525 bit 
(6.63 b/p) 


® 

(JPEG SPATIAL 
ISxC) 


379.446 bit 
(D. 38 b/p) 


721.133 bit 
(0. 72 b/p) 


433,557 bit 
(6.62 b/p) 


467.681 bit 
(7.14 b/p) 


® 


968,852 bit 
(0. 97 b/p) 


1, 580, 557b it 
(1.58 b/p) 


450, 413 bit 
(EL 87 b/P) 


481,468 bit 
(7, 35 b/p) 



[HI O] 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II I 1 1 1 II 1 1 

Go Gi (I =D, n-1) G„-i 

i I I 

1 I | I I | H I H | I I H H I I | I I 1 I 1 | 

m D - 2 m =3 m„-i = 3 

[Po] [Pil [Pr-il 

P, 



-513- 



(10) 



#BB¥8- 16 7 8 5 




(so mt. ci. 6 m%mn ffft&m&n f i 

H 0 4 N 7/24 



